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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the multilayer-interconnection plate which has a terminal for external connection in an 
outermost layer of drum — it is — the terminal for external connection — abbreviation — 
abbreviation obtained by etching the metal layer of uniform thickness — the multilayer- 
interconnection plate which consists of a metal core of the shape of a column which has uniform 
height, and is characterized by for the connection of the circuit pattern of a metal core and an 
outermost layer of drum to be connection by electrolysis plating or nonelectrolytic plating. 
[Claim 2] The multilayer-interconnection plate according to claim 1 characterized by covering a 
part of metal core front face [ at least ] with the solder coat. 

[Claim 3] The process which forms a circuit pattern with electrolysis plating by considering a 
metal layer as the lead for electrolysis plating, By etching selectively the metal layer which is the 
manufacture approach of a multilayer-interconnection plate including the process which removes 
a metal layer by etching, and is used in case the outermost layer of drum of a multilayer- 
interconnection plate is formed, and removing it The manufacture approach of the multilayer- 
interconnection plate characterized by coming to contain the process which forms the terminal 
for external connection which has a metal core on the outermost layer of drum of a multilayer- 
interconnection plate. 

[Claim 4] The process which forms a circuit pattern with electrolysis plating by considering a 
metal layer as the lead for electrolysis plating, The process which forms an insulating layer on a 
circuit pattern, and the process which forms beer in an insulating layer so that some circuit 
patterns may be exposed, a metal layer — the lead for electrolysis plating — carrying out — a 
conductor — with the process which forms a post with electrolysis plating a conductor — either 
[ at least ] the front face of a post, or the front face of the joint-ed of a connected layer — 
junction — public funds — with the process which forms a group ingredient layer The process 
which forms an adhesives layer in either [ at least ] the front face of an insulating layer, or the 
front face of a connected layer, a conductor — a post and a joint-ed — an adhesives layer — 
minding — junction — public funds — it joining by the group ingredient layer and an insulating 
layer and a connected layer with the process pasted up by the adhesives layer By etching 
selectively the metal layer which is the manufacture approach of a multilayer-interconnection 
plate including the process which removes a metal layer by etching, and is used in case the 
outermost layer of drum of a multilayer-interconnection plate is formed, and removing it The 
manufacture approach of the multilayer-interconnection plate characterized by coming to 
contain the process which forms the terminal for external connection which has a metal core on 
the outermost layer of drum of a multilayer-interconnection plate. 

[Claim 5] The manufacture approach of the multilayer-interconnection plate according to claim 3 
or 4 characterized by forming a solder coat in the front face of a metal core. 
[Claim 6] The multilayer-interconnection plate characterized by being obtained by the 
manufacture approach of a multilayer-interconnection plate according to claim 3 to 5. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a multilayer- 
interconnection plate and a multilayer-interconnection plate. Furthermore, it is related with the 
multilayer-interconnection plate manufactured by the manufacture approach of a multilayer- 
interconnection plate of having a terminal for external connection with high connection 
dependability about the multilayer-interconnection plate carrying a semiconductor chip in detail, 
and its manufacture approach. 
[0002] 

[Description of the Prior Art] As for high density integration of electronic parts and the 
semiconductor package which high-density-assembly-ization is progressing further and is used 
for these electronic equipment, also compared with the former, a miniaturization and many pin- 
ization are progressing to the advanced-features list of electronic equipment in recent years 
increasingly with the demand of small-andHight-izing. 

[0003] The conventional circuit board had the activity of the wiring substrate which was called 
the printed wired board, carried out laminating adhesion of two or more copper foil stuck on the 
glass epoxy plate which consists of a laminate which carried out impregnation of the epoxy resin 
to the textile fabrics of a glass fiber in piles after patterning, made the through hole with the drill, 
performed copper plating on the wall surface of this hole, formed beer and performed electrical 
connection between layers in use. However, the miniaturization of loading components and 
densification progress, in the above-mentioned wiring substrate, a wiring consistency is 
insufficient and a problem arises increasingly in loading of components. 

[0004] The build up multilayer-interconnection plate is adopted by such background in recent 
years. A build up multilayer-interconnection plate is fabricated accumulating the insulating layer 
and conductor which consist of only resin. As the beer formation approach, instead of the 
conventional drilling, laser, the plasma method, the photograph method, etc. are various, and 
densification is attained by arranging the beer hall of a minor diameter freely. As the interlayer 
connection section, there are bride beer (Blind Via), BARIDOBIA (Buried Via: structure which 
filled up beer with the conductor), etc., and especially the BARIDO beer hall in which the stacked 
beer which forms beer on beer is possible attracts attention. As a BARIDO beer hall, the 
approach of filling up a beer hall with plating, and when filling up with a conductive paste etc., it 
is divided. On the other hand, as an approach of forming a circuit pattern, there are an approach 
(subtractive process) of etching copper foil, an approach (additive process) by electrolytic 
copper plating, etc., and especially the additive process that can respond to the densification of 
a wiring consistency is beginning to attract attention. 

[0005] In carrying the semiconductor package using such a multilayer-interconnection plate in a 
printed circuit board (mother board), it is becoming very general to use a solder bump. The 
connection by the solder bump still has many problems from a viewpoint of junction dependability 
in order not to have the stress relaxation a plane-of-composition product is small and according 
to a metal lead further as compared with the approach of connecting a metal lead with solder 
like QFP (Quad Flat Package), either. 
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[0006] On the other hand, as an approach of mounting a semiconductor chip in a substrate, 
although the flip chip method etc. is learned by the wire-bonding method, the TAB method, and 
the pan, recently, the flip-chip-bonding method advantageous to the miniaturization of a 
semiconductor package attracts attention. It is necessary to form a solder bump in the electrode 
of a semiconductor chip beforehand by this flip-chip-bonding method. As an approach of forming 
a solder bump, although vacuum evaporation technique, print processes, the solder ball aligning 
method, the stud bump method, electrolysis plating, etc. are known, it has problems, such as 
height dispersion of production time, a manufacturing cost, and a solder bump. 
[0007] By the solder bump, Sn-37Pb (eutectic solder) currently generally used is begun, and lead 
free solder like Sn-36Pb~2Ag and Sn-3.5Ag which carried out little addition of the silver, and 
various types are used for the eutectic. On the other hand, the type which coated the perimeter 
of a copper core with solder is also considered like a copper core solder bump. 
[0008] An electronics mounting institute magazine, vol.2, No.4 (1999), and P298-302 "although it 
is not concerned with the existence of Cu core by elevated-temperature neglect but joint 
reinforcement falls it turned out that it is hard to carry out elevated-temperature degradation of 
the direction of Cu core solder ball rather than an Sn-37Pb solder ball and an Sn~36Pb-2Ag 
solder ball. "", in order that the Au-Cu-Sn layer formed on nickel plating layer at the time of a 
reflow may work as a barrier layer which controls the reaction of nickel-Sn with a quick growth 
rate in the case of Cu core solder ball, even if it carries out elevated-temperature neglect, Pb 
segregation layer leading to elevated-temperature degradation is not formed in a joint. It is 
indicated as ". Although junction dependability can be raised by using a copper core solder ball, 
since the copper core solder ball is not used for a large quantity like an Sn-37Pb solder ball, 
leading to a steep cost rise can imagine it easily. 

[0009] As mentioned above, while a copper core solder bump can expect high connection 
dependability, cost is high, and the solder bump without a copper core like an Sn-37Pb solder 
bump has a problem in connection dependability, while cost is low. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the multilayer- 
interconnection plate which has a terminal for external connection with high connection 
dependability, and its manufacture approach in view of such a solder bump's trouble in the 
multilayerHnterconnection plate carrying a semiconductor chip. 
[0011] 

[Means for Solving the Problem] That is, this invention offers a following multilayer- 
interconnection plate and its following manufacture approach. 

(1) the multilayer-interconnection plate which has a terminal for external connection in an 
outermost layer of drum — it is — the terminal for external connection — abbreviation — 
abbreviation obtained by etching the metal layer of uniform thickness — the multilayer- 
interconnection plate which consists of a metal core of the shape of a column which has uniform 
height, and is characterized by for the connection of the circuit pattern of a metal core and an 
outermost layer of drum to be connection by electrolysis plating or nonelectrolytic plating. 

(2) The multilayer-interconnection plate given [ said ] in ** (1) term characterized by covering a 
part of metal core front face [ at least ] with the solder coat. 

(3) The process which forms a circuit pattern with electrolysis plating by considering a metal 
layer as the lead for electrolysis plating, By etching selectively the metal layer which is the 
manufacture approach of a multilayer-interconnection plate including the process which removes 
a metal layer by etching, and is used in case the outermost layer of drum of a multilayer- 
interconnection plate is formed, and removing it The manufacture approach of the multilayer- 
interconnection plate characterized by coming to contain the process which forms the terminal 
for external connection which has a metal core on the outermost layer of drum of a multilayer- 
interconnection plate. 

(4) The process which forms a circuit pattern with electrolysis plating by considering a metal 
layer as the lead for electrolysis plating, The process which forms an insulating layer on a circuit 
pattern, and the process which forms beer in an insulating layer so that some circuit patterns 
may be exposed, a metal layer — the lead for electrolysis plating — carrying out — a conductor 
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— with the process which forms a post with electrolysis plating a conductor — either [ at 
least ] the front face of a post, or the front face of the joint-ed of a connected layer — junction 

— public funds — with the process which forms a group ingredient layer The process which 
forms an adhesives layer in either [ at least ] the front face of an insulating layer, or the front 
face of a connected layer, a conductor — a post and a joint-ed — an adhesives layer — minding 

— junction — public funds — it joining by the group ingredient layer and an insulating layer and 
a connected layer with the process pasted up by the adhesives layer By etching selectively the 
metal layer which is the manufacture approach of a multilayer-interconnection plate including 
the process which removes a metal layer by etching, and is used in case the outermost layer of 
drum of a multilayer-interconnection plate is formed, and removing it The manufacture approach 
of the multilayer-interconnection plate characterized by coming to contain the process which 
forms the terminal for external connection which has a metal core on the outermost layer of 
drum of a multilayer-interconnection plate. 

(5) The manufacture approach of a multilayer-interconnection plate given in said ** (3) term or 
** (4) term characterized by forming a solder coat in the front face of a metal core. 

(6) The multilayer-interconnection plate characterized by being obtained by the manufacture 
approach of a multilayer-interconnection plate given in either of the said ** (3) term - ** (5) 
terms. 

[0012] 

[Embodiment of the Invention] Hereafter, although the operation gestalt of this invention is 
explained with reference to a drawing, this invention is not limited at all by this. 
[0013] Drawing 1 (a) - drawing 4 (r) are drawings for explaining an example of the manufacture 
approach of the multilayer-interconnection plate which is the 1st operation gestalt by this 
invention, and drawing 4 (r) is the sectional view showing an example of the structure of the 
multilayer-interconnection plate obtained by this invention. 

[0014] As that of the manufacture approach of the multilayer-interconnection plate of this 
invention, the plating resist 102 by which patterning was carried out is first formed on metal 
layer 101a ( drawing 1 (a)). For example, on metal layer 101a, this plating resist 102 laminates the 
dry film resist of ultraviolet-rays photosensitivity, exposes it selectively using a negative film 
etc., and can be formed by developing negatives after that. Although what kind of thing is 
sufficient as it as long as the construction material of metal layer 101a is suitable for the 
manufacture approach of this invention, it needs to have resistance to the drug solution used 
especially, and to be able to remove by etching eventually. As construction material of metal 
layer 101a, copper, a copper alloy, 42 alloys, nickel, etc. are mentioned, for example. 
[0015] Next, the resist metal layer 103 is formed with electrolysis plating by considering metal 
layer 101a as the lead for electrolysis plating ( drawing 1 (b)). The resist metal layer 103 is 
formed in the part in which the plating resist 102 on metal layer 101a is not formed by this 
electrolysis plating. Although what kind of thing is sufficient as it as long as the construction 
material of the resist metal layer 103 is suitable for this manufacture approach, it needs to have 
resistance to the drug solution used in case etching removes metal layer 101a eventually 
especially. As construction material of the resist metal layer 103, nickel, gold, tin, silver, solder, 
palladium, etc. are mentioned, for example. As a configuration of a desirable resist metal layer, 
they are one or more lamination and the two-layer configuration of gold and nickel which consist 
of each construction material of gold, silver, palladium, and nickel, or the lamination containing 
solder. In addition, the object which forms the resist metal layer 103 is preventing the circuit 
pattern 104 shown in drawing 1 (c) being corroded and corroded by the drug solution used in 
case metal layer 1 01a's is etched. Therefore, when the circuit pattern 104 shown in drawing 1 (c) 
has resistance to the drug solution used in case metal layer 101a is etched, this resist metal 
layer 103 is unnecessary. Moreover, the resist metal layer 103 does not need to be the same 
pattern as a circuit pattern 104, and before it forms plating resist 102 on metal layer 101a, it 
may form the resist metal layer 103 all over metal layer 101a. 

[0016] Next, a circuit pattern 104 is formed with electrolysis plating by considering metal layer 
101a as the lead for electrolysis plating ( drawing 1 (c)). A circuit pattern 104 is formed in the 
part in which the plating resist 102 on metal layer 101a is not formed by this electrolysis plating. 
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Although what kind of thing may be used as construction material of a circuit pattern 104 as long 
as it is suitable for this manufacture approach, it is required to have resistance to the drug 
solution used in case etching removes the resist metal layer 103 eventually especially. In 
practice, a best policy selects the construction material of the resist metal layer 103 which can 
etch a circuit pattern 104 with the drug solution which is not corroded and corroded. As 
construction material of a circuit pattern 104, copper, nickel, gold, tin, silver, palladium, etc. are 
mentioned, for example. Furthermore, the circuit pattern 104 stabilized in low electric resistance 
is obtained by using copper. 

[0017] Next, plating resist 102 is removed ( drawing 1 (d)) t and an insulating layer 105 is formed 
on the formed circuit pattern 104 ( drawing 1 (e)). Anythings can be used for it if the resin which 
constitutes an insulating layer 105 fits the manufacture approach of this invention. Moreover, the 
approach suitable for the resin to be used is sufficient as the formation approach of an insulating 
layer 105, a resin varnish is directly applied by the approach of printing, a curtain coat, a bar 
coat, etc., or the approach of carrying out the laminating of the dry film type resin by the 
approach of a vacuum lamination, the vacuum press, etc. is mentioned. Especially the copper foil 
with resin marketed becomes very flat, without the front face of an insulating layer 105 being 
influenced by the irregularity of a circuit pattern 104 if it fabricates while acquisition is easy and 
embeds the irregularity of a circuit pattern 104 by vacuum lamination, and copper foil is finally 
etched. Moreover, since the detailed roughening configuration on the front face of copper foil is 
imprinted by the front face of an insulating layer 105, adhesion with the adhesives layer 109 
shown in drawing 2 (i) is securable. 

[0018] Next, beer 106 is formed in the formed insulating layer 105 ( drawing 1 (f)). As long as the 
formation approach of beer 106 is an approach of being suitable for the manufacture approach of 
this invention, what kind of approach is sufficient as it, and laser, the dry etching by the plasma, 
chemical etching, etc. are mentioned. Moreover, when an insulating layer 105 is used as a 
photopolymer, beer 106 can also be formed in exposing an insulating layer 105 selectively and 
developing it. 

[0019] next, metal layer 101a — the lead for electrolysis plating — carrying out — a conductor 

— post 107 is formed with electrolysis plating ( drawing 2 (g)). the part in which the beer 106 of 
an insulating layer 105 is formed by this electrolysis plating — a conductor — post 107 is 
formed, electrolysis plating — a conductor — if post 107 is formed — a conductor — the 
configuration at the head post 107 is freely controllable, a conductor — as construction material 
of post 107, if suitable for the manufacture approach of this invention, what kind of thing may be 
used, for example, copper, nickel, gold, tin, silver, palladium, etc. will be mentioned, furthermore, 
the conductor stabilized with low electric resistance by using copper — post 107 is obtained. 
[0020] next, a conductor — the front face (head) of post 107 — junction — public funds — the 
group ingredient layer 108 is formed ( drawing 2 (h)). junction — public funds — the approach of 
forming with nonelectrolytic plating as the formation approach of the group ingredient layer 108, 
the approach of forming with electrolysis plating by considering metal layer 101a as the lead for 
electrolysis plating, and junction — public funds — the approach of printing the paste containing 
a group ingredient is mentioned, the approach by printing — the mask for printing — a conductor 

— the approach by nonelectrolytic plating or electrolysis plating although it is necessary to align 
with a sufficient precision to post 107 — a conductor — except for the front face of post 107 - 
-junction — public funds — since the group ingredient layer 108 is not formed — a conductor - 

— it is easy to respond also to detailed-izing and densification of post 107. Since the metal which 
can be galvanized rather than the approach by nonelectrolytic plating by the approach by 
electrolysis plating is easy also for management of a drug solution variously especially, it is 
dramatically suitable. If it is the metal which is shown in drawing 2 (j) and in which the joint 1 1 2- 
ed and metal junction are possible as construction material of the metallic material layer 108 for 
junction, what kind of thing may be used, for example, solder will be mentioned. It is desirable to 
use also in solder the solder which consists of at least two sorts of Sn, In, or Sn, Ag, Cu, Zn, Bi, 
Sb, Pb, In and Au. It is more desirable environment-friendly Pb free solder, in addition — drawing 
2 (h) — a conductor — the front face of post 107 — junction — public funds — although the 
example which forms the group ingredient layer 108 was shown — junction — public funds — 
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the object which forms the group ingredient layer 108 — a conductor — since it is joining post 
107 and the joint 1 12~ed — the joint 1 12-ed — junction — public funds — the group ingredient 
layer 108 may be formed, of course, a conductor — you may form in both the front faces of post 
107 and the joint 1 12-ed. 

[0021] Next, the adhesives layer 109 is formed in the front face of an insulating layer 105 
( drawing 2 (0). The approach for which it was suitable according to the adhesives resin to be 
used may be used for formation of the adhesives layer 109, a resin varnish is directly applied by 
the approach of printing, a curtain coat, a bar coat, etc., or the approach of carrying out the 
laminating of the dry film type resin by the approach of a vacuum lamination, the vacuum press, 
etc. is mentioned. In addition, although drawing 2 (i) showed the example which forms the 
adhesives layer 109 in the front face of an insulating layer 105, the adhesives layer 109 may be 
formed in the front face of the connected layer 1 1 1. Of course, you may form in both the front 
faces of an insulating layer 105 and the connected layer 111. 

[0022] Next, alignment of the connection layer 110 and the connected layer 1 1 1 which were 
obtained according to the above-mentioned process is carried out ( drawing 2 Q)). The approach 
of carrying out alignment by the pin the approach of reading the positioning mark currently 
formed beforehand with image recognition equipment in the connection layer 1 10 and the 
connected layer 111, and carrying out alignment to them and for alignment etc. can be used for 
alignment. In addition, although drawing 2 0) showed the example which uses the core substrate 
1 16 of FR-4 grade used in order to give rigid nature to multilayer-interconnection plate 1 13a 
shown in drawing 4 (r) as a connected layer 111, only what formed the circuit pattern 104 in 
metal layer 101a as shown in drawing 1 (d) can also be used. 

[0023] Next, the laminating of the connection layer 110 and the connected layer 1 1 1 is carried 
out ( drawing 2 (k)). as the laminating approach — the vacuum press — using — a conductor — 
post 107 — the adhesives layer 109 — minding — junction — public funds — it pressurizes 
until it carries out metal junction with the joint 1 12-ed by the group ingredient layer 108, and it 
can heat further, the adhesives layer 109 can be stiffened, and the connection layer 110 and the 
connected layer 1 1 1 can be pasted up. 

[0024] Next, etching removes metal layer 101a ( drawing 3 (I)). The resist metal layer 103 is 
formed between metal layer 101a and a circuit pattern 104, since the resist metal layer 103 has 
resistance to the drug solution used in case etching removes metal layer 101a, even if it etches 
metal layer 101a, the resist metal layer 103 is not corroded and corroded, and a circuit pattern 
104 is not corroded and corroded as a result. The construction material of metal layer 101a can 
use a commercial ammonia system etching reagent, when the construction material of copper 
and the resist metal layer 103 is nickel, tin, or solder. In the case of gold or silver, the 
construction material of copper and the resist metal layer 103 can use [ the construction 
material of metal layer 101a ] almost all etching reagents including a ****** NI iron solution and 
a cupric chloride solution. 

[0025] Next, etching removes the resist metal layer 103 ( drawing 3 (m)). Since a circuit pattern 
104 has resistance to the drug solution used in case etching removes the resist metal layer 103, 
a circuit pattern 104 is not corroded and corroded. Therefore, a circuit pattern 104 is exposed 
by removing the resist metal layer 103. The construction material of a circuit pattern 104 can 
use commercial solder and nickel remover (for example, the Mitsubishi Gas Chemical make, 
Pewtax), when the construction material of copper and the resist metal layer 103 is nickel, tin, or 
solder. The construction material of copper and the resist metal layer 103 has the construction 
material of a circuit pattern 104 difficult for etching the resist metal layer 103, without making a 
circuit pattern 104 corrode and corrode, when it is gold. In this case, the process which etches 
the resist metal layer 103 is skipped, and it may leave the resist metal layer 103. 
[0026] Then, it carries out by repeating an above-mentioned process 0). i.e., drawing 2 , - 
drawing 3 (m). Namely, the thing in the middle of manufacture of the multilayer-interconnection 
plate 1 13 (1 13a, 1 13b) shown in drawing 3 (m) is used as a connected layer. By forming a 
connection layer in both sides of the core substrate 1 1 6, and carrying [ use / as a connected 
layer / what was obtained further by this ] out by performing the laminating process shown in 
drawing 2 (j), by repeating the laminating process shown in drawing 2 (j) ~ drawing 3 (m) For 
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example, a two-layer [ every ] connection layer is formed in both sides of the core substrate 116 
( drawing 3 (n)). 

[0027] It is drawing for explaining the process at which, as for the semiconductor chip 202a 
loading side of multilayer-interconnection plate 1 13a, drawing 3 (o) - drawing 4 (p) form terminal 
120a for external connection in outermostHayer-of-drum 117b of an opposite hand. That is, 
metal core 1 18of terminal 120a for external connection a is formed by etching selectively metal 
layer 101c used in order to form outermost-layer-of-drum 1 17b of multilayer-interconnection 
plate 1 13a ( drawing 3 (o)). Then, solder coat 1 19a is formed so that formed metal core 1 18a 
may be covered ( drawing 4 (p)). The approach of forming with nonelectrolytic plating, the 
approach of forming with electrolysis plating, and the approach of printing soldering paste are 
mentioned to the formation approach of solder coat 1 1 9a. In electrolysis plating, solder plating 
can be performed by the ability considering metal layer 101b used in order to form outermost- 
layer-of-drum 117a of the semiconductor chip 202a loading side of multilayer-interconnection 
plate 113a as the lead for electrolysis plating, and it can form solder coat 1 19a. 
[0028] In the case of the copper alloy with which the construction material of metal layer 101c 
uses copper or copper as a principal component, terminal 120a for external connection becomes 
the structure where solder coat 1 19a was formed in the copper core (metal core 1 18a). 
Therefore, as compared with the case where terminal 120a for external connection is formed 
only with solder, improvement in connection dependability is expectable. Moreover, since metal 
layer 101c used in order to manufacture multilayer-interconnection plate 113a is etched, metal 
core 118a is formed and solder coat 119a is given, equivalent effectiveness can be acquired 
without using an expensive copper core solder ball etc., and large low cost-ization can also be 
expected. In addition, when soldering paste etc. is formed in the patchboard (mother board: not 
shown) which mounts semiconductor device 201a shown in drawing 7 , solder coat 1 19a is not 
necessarily required. 

[0029] Next, etching can remove metal layer 101b ( drawing 4 (q)), finally a solder resist 115 can 
be formed, and multilayer-interconnection plate 1 13a of this invention can be obtained ( drawing 
4 (r)). Drawing 4 (r) shows an example of multilayer-interconnection plate 113a which carried out 
the laminating of every two layers each of the connection layers to both sides of the core 
substrate 1 1 6, and the solder resist 1 1 5 is formed in the semiconductor chip 202a loading side of 
multilayer-interconnection plate 1 13a. As for the solder resist 1 15, opening of the part of a pad 
1 1 4 is carried out. 

[0030] According to the above process, terminal 1 20a for external connection can manufacture 
the multilayer-interconnection plate which consists metal core 1 18a and it of wrap solder coat 
119a. 

[0031] Then, it refers to drawing 5 and the manufacture approach of the multilayer- 
interconnection plate which is the 2nd operation gestalt by this invention is explained to a detail. 
- (q) is a sectional view for explaining the manufacture approach of the 2nd multilayer- 
interconnection plate of drawing 5 (o') and this invention, and is for explaining the process of 
drawing 3 (o) - drawing 4 (q) instead performed. Therefore, especially a different part from the 
manufacture approach of the 1 st multilayer-interconnection plate is explained to a detail, and 
the same part omits explanation fundamentally here. 

[0032] Solder coat 1 19b is formed in the front face of metal layer 101c in drawing 5 (o'X The 
approach of forming with nonelectrolytic plating, the approach of forming with electrolysis plating, 
and the approach of printing soldering paste are mentioned to the formation approach of solder 
coat 1 19b. In electrolysis plating, solder plating can be performed by the ability considering the 
metal layers 101b or 101c as the lead for electrolysis plating, and it can form solder coat 1 19b. 
In addition, when forming solder coat 1 19b with electrolysis plating or nonelectrolytic plating, 
naturally it is necessary to form plating resist (not shown) and to remove plating resist after 
plating termination so that solder coat 1 19b may be formed only in a required part. 
[0033] Next, in drawing 5 (p'X metal core 1 18b is formed by etching metal layer 101c by using 
solder coat 1 19b as an etching mask. When the construction material of metal layer 101c is 
copper, a commercial ammonia system etching reagent can be used. Moreover, metal layer 101b 
is also etched. 
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[0034] Next, in drawing 5 (q'X a reflow of the solder coat 1 19b is carried out, and terminal 1 19b 
for external connection which consists of metal core 1 18b and solder coat 1 1 9b is formed. What 
is necessary is to carry out a reflow, after applying flux to solder coat 1 19b, and just to wash flux 
in that case. In addition, a reflow in this event is not indispensable, and since there is a reflow 
process in case semiconductor device 201a shown in drawing 7 is mounted in a patchboard 
(mother board: not shown), it is also possible to use it. 

[0035] Then, it refers to drawing 6 and the manufacture approach of the multilayer- 
interconnection plate which is the 3rd operation gestalt by this invention is explained to a detail. 
Drawing 6 is the sectional view showing the 3rd multilayer-interconnection plate of this 
invention. Here, especially a different part from the manufacture approach of the 1st multilayer- 
interconnection plate is explained to a detail, and the same part omits explanation fundamentally. 

[0036] In drawing 6 , the metal layer (for example, metal layer 101b in drawing 4 (p)) used when 
forming the outermost layer of drum of the side which carries semiconductor chip 202b is 
etched, metal core 1 18c is formed, and solder coat 1 19c is formed further. Multilayer- 
interconnection plate 113b which has terminal 120c for external connection required since a 
semiconductor chip is mounted by this can be obtained. In addition, since the formation approach 
of terminal 120c for external connection is the same as that of the formation approach of 
terminal 120a for external connection in the 1st operation gestalt, and a basic target, explanation 
is omitted. Moreover, the formation approach of terminal 1 20b for external connection in the 2nd 
operation gestalt is also applicable. 

[0037] By carrying semiconductor chips 202a and 202b in the multilayer-interconnection plates 
1 13a and 1 13b obtained according to the above-mentioned process, semiconductor devices 201a 
and 201b can be obtained ( drawing 7 (a) and (b)). 

[0038] In addition, it is clear from old explanation and a drawing that the array's [ the location 
and array ] which forms the terminals 120a, 120b, and 120c for external connection it is mainly 
as follows. 

(1) the land for connection and abbreviation to which the terminals 120a and 120b for external 
connection were mainly formed in the patchboard (mother board: not shown) which mounts 
semiconductor devices 201a and 201b — consider as same location and array. 

(2) terminal 120c for external connection — mainly — the electrode of semiconductor chips 
202a and 202b, and abbreviation — consider as same location and array. Moreover, since 
semiconductor chips 202a and 202b are mounted in the center section of the multilayer- 
interconnection plates 113a and 1 13b in many cases, they form terminal 120c for external 
connection so that it may become the location and array corresponding to it. 

[0039] The greatest description of the multilayer-interconnection plate by this invention is the 
following two points. 

(1) etch a metal layer, form a metal core and a solder coat is given — pillar-shaped — 
abbreviation — it comes to form the terminal for external connection which has uniform height 

(2) Without using an expensive copper core solder ball etc., it is being able to form the terminal 
for external connection equivalent to it, and by that, large low costHzation can be expected and 
improvement in connection dependability can also be expected further. 

[0040] 

[Example] Hereafter, although an example explains still more concretely, this invention is not 
limited at all by this. 

[0041] The example m of mixing, 100g (PAS[ by Nippon Kayaku Co., Ltd. ]- 1, the OH radical 
equivalent 120) of p-cresol novolak resin, and 140g (RE[ by Nippon Kayaku Co., Ltd. ]- 404 S, 
the weight-per-epoxy-equivalent radical 165) of bisphenol female mold epoxy resins of 
adhesives were dissolved in cyclohexanone 60g, triphenylphosphine (Hokko Chemical Industry 
Co., Ltd. make) 0.2g was added as a curing catalyst and the adhesives varnish was produced. 
[0042] Example 1 (example 1 of manufacture of a multilayer-interconnection plate) 
The roll lamination of the dry film resist (Asahi Chemical AQ- 2058) was carried out, exposure 
and development of were done using the predetermined negative film, and plating resist (plating 
resist 102) required for formation of a circuit pattern 104 was formed in the rolling copper plate 
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(metal layer 101a and EFTECmade from Furukawa electrical-and-electric-equipment industry- 
64 T) of 1 50-micrometer thickness which carried out roughening processing of the front face. 
Next, the resist metal layer (resist metal layer 103) which consists of gold with electrolysis 
plating was formed by having considered the rolling copper plate as the lead for electrolysis 
plating, and the circuit pattern (circuit pattern 104) was formed by carrying out electrolytic 
copper plating further. The circuit pattern was set to /thickness =20micrometer / 20 
micrometers / 10 micrometers between line breadth/line. Next, copper foil with resin (Sumitomo 
Bakelite APL) was fabricated embedding the irregularity of a circuit pattern by vacuum 
lamination, overall etching of the copper foil was carried out, and the insulating layer (insulating 
layer 105) of 25-micrometer thickness was formed. Next, the beer (beer 106) of the diameter of 
50 micrometer was formed by UV-YAG laser. Next, by considering a rolling copper plate as the 
lead for electrolysis plating, by carrying out electrolytic copper plating, beer was filled up with 
copper and the copper post (conductor post 107) was formed. Next, the Sn-Pb eutectic solder 
layer O'unction public funds group ingredient layer 108) was formed on the copper post with 
electrolysis plating by considering a rolling copper plate as the lead for electrolysis plating. Next, 
with the bar coat, the above-mentioned adhesives varnish was dried at 80 degrees C for 20 
minutes after applying to the field in which it was formed, the front face, i.e., the Sn~Pb eutectic 
solder layer, of an insulating layer, and the adhesives layer (adhesives layer 109) of 10- 
micrometer thickness was formed. According to the old process, the build up layer (connection 
layer 110) was able to be obtained. On the other hand, as a core substrate (core substrate 116), 
using the glass epoxy resin copper clad laminate (Sumitomo Bakelite ELC- 4781) equivalent to 
FR-5 in which the copper foil of 12-micrometer thickness was formed, copper foil was able to be 
etched, the circuit pattern and the land Ooint 1 12-ed) were able to be formed, and the core layer 
(connected layer 111) was able to be obtained. Next, the positioning mark currently beforehand 
formed in the build up layer obtained according to the above-mentioned process and the core 
layer was read with image recognition equipment, alignment of both was carried out, and 
temporary sticking by pressure was carried out at the temperature of 100 degrees C. 
Furthermore, above-mentioned alignment and temporary sticking by pressure were able to be 
performed again, and what carried out temporary sticking by pressure of the build up layer was 
able to be obtained to both sides of a core layer. Heating application of pressure of this was 
carried out at the temperature of 220 degrees C with a press, the copper post penetrated the 
adhesives layer, and joined by solder to the land, and the build up layer was pasted up on both 
sides of a core layer by the adhesives layer. Next, the rolling copper plate was etched and 
removed using the cupric chloride solution. Furthermore, the above-mentioned process was 
repeated and the two-layer each laminating of the build up layer was carried out to both sides of 
a core layer. 

[0043] Then, with the semiconductor chip (semiconductor chip 202a) loading side, the copper 
core (metal core 118a) of the terminal for external connection (terminal 120for external 
connection a) was formed by etching selectively the rolling copper plate (metal layer 101c) used 
in order to form the outermost layer of drum (outermost-layer-of-drum 1 1 7b) of an opposite 
hand. The copper core was set to diameterof the top200micrometer, diameterof bottom 
product300micrometer, and height 150micrometer. Furthermore, electrolysis plating was 
performed by having considered the rolling copper plate (metal layer 101b) used in order to form 
the outermost layer of drum (outermost-layer-of-drum 1 1 7a) of a semiconductor chip loading 
side as the lead for electrolysis plating, and the Sn-Pb eutectic solder coat (solder coat 119a) 
with a thickness of 10 micrometers was formed. Finally, the solder resist (solder resist 115) was 
able to be formed and the multilayer-interconnection plate (multilayer-interconnection plate 
1 13a) with which the terminal for external connection consists a copper core and it of a wrap 
Sn-Pb eutectic solder coat was able to be obtained. 

[0044] Example 2 (example 2 of manufacture of a multilayer-interconnection plate) 
In the example 1, only the rolling copper plate of 1 50-micrometer thickness used in order to form 
the outermost layer of drum of a semiconductor chip (semiconductor chip 202b) loading side was 
changed into the electrolytic copper foil (Mitsui Mining and Smelting 3 EC-VLP) of 70- 
micrometer thickness, and used the rolling copper plate like the example 1 except rt. 
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[0045] The semiconductor chip (semiconductor chip 202b) loading side first formed in the 
outermost layer of drum (outermostHayer-of-drum 117b) of an opposite hand the terminal for 
external connection (terminal 1 20for external connection a) which consists of a copper core 
(metal core 1 18a) and a Sn-Pb eutectic solder coat (solder coat 119a) like the example 1. 
[0046] Then, the copper core (metal core 1 18c) of the terminal for external connection (terminal 
120for external connection c) was formed by etching selectively the electrolytic copper foil 
(metal layer 101c) used in order to form the outermost layer of drum of a semi-conductor PPU 
(semiconductor chip 202b) loading side. The copper core was set to diameterrof the 
top60micrometer, diameterof bottom product 1 0Omicrometer, and height: 70micrometer. 
Furthermore, with nonelectrolytic plating, the Sn-Pb eutectic solder coat (solder coat 1 19c) with 
a thickness of 10 micrometers was formed, and the external connection terminal (terminal 120for 
external connection c) was obtained. Thereby, the multilayer-interconnection plate (multilayer- 
interconnection plate 113b) was able to be obtained. 
[0047] 

[Effect of the Invention] Since the multilayerHnterconnection plate obtained by this invention 
etches the metal layer used in order to manufacture a multilayer-interconnection plate, forms a 
metal core and gives a solder coat, it can form the terminal for external connection which has 
uniform height. Moreover, since the terminal for external connection equivalent to it can be 
formed without using an expensive copper core solder bump etc., large low cost-ization can be 
expected and improvement in connection dependability can also be expected further. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the manufacture approach of the 
multilayer-interconnection plate by the operation gestalt of this invention. 
[Drawing 2] It is the sectional view showing an example of the manufacture approach of the 
multilayer-interconnection plate by the operation gestalt of this invention (continuation of 
drawing 1 ). 

[Drawing 3] It is the sectional view showing an example of the manufacture approach of the 
multilayer-interconnection plate by the operation gestalt of this invention (continuation of 
drawing 2 ). 

[Drawing 4] It is the sectional view showing an example of the manufacture approach of the 
multilayer-interconnection plate by the operation gestalt of this invention (continuation of 
drawing 3 ). 

[Drawing 5] It is the sectional view showing other examples of the manufacture approach of the 
multilayer-interconnection plate by the operation gestalt of this invention. 

[Drawing 6] It is the sectional view showing other examples of the manufacture approach of the 
multilayer-interconnection plate by the operation gestalt of this invention. 
[Drawing 7] It is the sectional view showing an example of the semiconductor device 
manufactured using the multilayer-interconnection plate by the operation gestalt of this 
invention. 

[Description of Notations] 
101a, 101b, 101c Metal layer 

102 Plating Resist 

103 Resist Metal Layer 

104 Circuit Pattern 

105 Insulating Layer 

106 Beer 

107 Conductor — Post 

108 Metallic Material Layer for Junction 

109 Adhesives Layer 

1 10 Connection Layer 

1 1 1 Connected Layer 

112 Joint-ed 

113a, 113b Multilayer-interconnection plate 

114 Pad 

115 Solder Resist 

1 1 6 Core Substrate 

1 1 7a, 1 1 7b Outermost layer of drum 

118a, 118b, 118c Metal core 

1 1 9a, 1 1 9b, 1 1 9c Solder coat 

120a, 120b, 120c Terminal for external connection 

201a, 201b Semiconductor device 
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202a, 202b Semiconductor chip 
203 Solder Bump 
204a, 202b Under-filling 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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•yf-y^*ftlKfcteffl^ft£»fc*fLT. Ill (c)fc 
^-fffilRA^-y l 04jWlli!tt£3rl/O>ft*&£»±, .1 
OWS^bfclUll 0 3«*g-t*ft. *fc. U^'Xb 
1 0 3(iEUA?-y l o 4 1 B-«W-^t 
*»*ifiMWi ! Sr< . 1 0 1 a±fc*>o* Wi/'x b 1 

0 2 ^JSl 1 0 1 aCD±miZU'JX h 

&E110 3«:?BJSl/Ci&V\ 
[00 16] <fcfc. &RJS1 0 1 a £ffl>J - 
FfcLT. E«A**-yi 0 4 #£J; 9 ffM 

tft (HI (c ) ) . £«flSJBtf>*>§fcJ: , 3* &RJf 1 

0 1 a±.<Wh~>%WJZhl 0 2jWBj££ivU*Srv^» 

ffita^-yi 04#Jgj£$*ift. SSS.A^-y 

h4B110 3^Xyf-^fcJ:0»*-r4BUC«UB't 

li, ffiHA'?-y 1 0 4*Sft • KAL$rv*3Hrcx7 
+ >r3fflfcWJXY4MM 1 0 30ttft£ji5£-tfttf) 

* j #«t**i>. n&A-^-y i oAmnt Lx\t. m 
m. -<y^K ft. *, /tj^AWW 
%t>Mt. mm^ztx\ mmm&ti.x'Z 

[00 17] mz. »o*I/^H02SBfiL (0 

1 (d) ) , ^)£L£@EllA-?-yi0 4±K$&$«l 
0 5£»Jfrfft (01(e)). mtM 1 0 5 £*jSt 
ftigflgli. *%BBwS!Bi^tc3i1-|>fcO-C'&iUfi:*W 

ttlt*ftttl}»3iLfc:Sr8rca<, «fli7xx 
$*-HCj: OE^A^-y 1 0 4cO[M10?:afe 

tui 05<mmtiW&w-v 1 0 4oiHfl^si? 

ftft-IiiSK. ##t¥fi£&ft.££. ttlMl 0 5 



^^ECJilHrgSlffiwM^ffl-d:^^*^ S ixft fc 

a. 112 ( i ) (^-f$»ii o 9t<rffim l &zw& 

•$hz\ttfX'%%. 

[00 183 mz. BtiLLtzWMmi 0 5(Ct*71 06 
tWfcth (11(f)). t'Tl 06*SBJftSt£UU 

1 0 5 £!§fttt8Jflgfc U^£ti. Ife^® 1 0 5 £9! 
IRWfcSafe L . W&th Z t T't'7 1 0 6 SrJBJfctS - 

[00 1 93 ^JSai 0 1 a£1gJ8tf>o#ffl>J- 
Kfcl/C, Ift^XM 0 7£W)o#l;:J:9J&£-t 
ft (02 ( g) ) . <roHft?#> 9. SfciiSl 0 

5cotr i o 6jwbmw**itv^»#*:, mwx* h i 
*»jfrf*itf , #fr^x h i o KD^commuMz 

tmth Z 1 3&«T# ft . #fr^X H07 <0»«i: LT 
(i, *mi<vWi&1&lzm-t&t><r)X'btitft'<7)£o% 
tot'i^<. Witf, --y^K II, IS. a 

T\ {SmmigfiiT^ Ufc**^x M07 *<#A»ix 
ft. 

[00 203 <Xfcs mfotf* h 1 0 70^ffi (ft®) 

s^ffl^iBtse i 0 8*m-tft (02 

( h ) ) . &£ffl&R*m« 1 0 8c7)^ji!c^Si: LT 
0^)S1"ft^a. ^Sll 0 1 a 

a*W^»ixft. E|J8iJt:J:ft*ftT«. EPl'Jfflvx^S: 
^ft^x h 1 0 7tettLT»«J^ffit£tf"f ft#B# 
J)ft* { , *|«)gtf)o#^S)gft-9#^J:S^a , r'<i. # 
ft^x h l 0 7««iBJ^fc»*J84IW»* 1 0 8*« 
JgjSSfift ^ t ff^tzib. ^ft^x h 1 0 Wffifflit 

^m* { #a#«-c'$> o . itzmm<7mmi>mMX'h ft 
^^^»st'$>ft. «^ffl^s»m* i 0 8<t)W 
LTiis 02 ( j ) 1 2t&mm 

^m%&mx'hti\tw£ots:i><r)X'i>£<. mi 

t<(4Sn, Ag, Cu, Zn« Bi, Sb. Pb. I 
*mX'b&. 02 (h) X'\$. 7 

w*iBfc«^ffl*«tffi« i o smmh m^Ltz 

*bio7tmnr&i \2t*®%z*hztx'bh 
tz#>. 1 1 2 izmsmsmnm 1 o 8 
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[oo2i]^, tmm i o 5mm&. mmm i 

0 9£JMiM> (02 ( i ) ) . £ftft|J|10 9a£j£ 

^f-fva-b, X-a-MBWXtrtt 

Srfc. 02 ( i ) T'tes %SiS 1 0 5<rmmz 

mmmiovzmm-hm^LtzbK mwm 1 1 

1 aftnttNfflJl 1 0 9 5-ffMLTt flfcbSrO. t 

^ a. tesgJi i o 5 tttfifae 1 1 1 <rm$m£.m&LL 

Xi>ffib%^. 

[ 0 0 2 2 ] <Mc, ±»<ttDgfc: J: 9»k*lfc*«Ji 1 
1 0i:««ail 1 lfcfcffitf&fctf-*-* (02 

( j ) ) . {m&bwt. mtm i 1 o&xx/tmwiM 

1 1 lt^i«BjS$*iTV^fiSBW>v-^* s 

&. 02 ( j ) t-i4. %&«k« 1 1 1 1 ix, m 

4 ( r ) C^ilSSSl 1 3 a(C 'J ^*«y h*tt£#ft 
Lfc**. 01(d) izfjktX o 1 0 

t&ZkhX'Zt. 

[0023] mz, wm 1 1 o«j:^»sgKJB 1 1 1 
tmmti (02 (k) ) . mmjtmtixte. mi 
tar. isri/x^fflv^, i 07^, mmm 

m i o 9 i a- ix. %%mmmm i o 8 \,z 4 9 tm 

£»1 1 2k&Etg-£-fl>4TU0JBEU J5fcSnJRLT« 

i o 9 £?£fk£-£T . mm 1 1 o fc««8Mi i 

[0024] ±mmi 0 l a£x-y^-ymj:9 
&fc£tl> (13(D). &SS110 1 afcKIRM*- 
y 1 0 4 1 h^JgJl 1 0 3 

0, *CDls : Jzh&mMl 0 3(4, &JSSl0 1a£x 

■v?>7iz£ mn-t&mzm-tmmzttLxwm 

£WLTHi)fctf>. &JIB1 0 1 a§:X-/f-yj/LTi> 
^HWfcffitly^-yi 04#&&- J8£$*U£i:l4 

&kjii o i a<?)*mfrm l^^h^EJi i o 
±-7^«,^v7m:<m$hz'ttfX'%h. &m 

1 0 1 a«tf«W8. l^'X 1 0 3 

[0025] mz. UiSZh&mmi 0 3S:X-^y^ 
CJ:9H*-r& (03 (m) ) . BS><*-yi 0 4 
14. UxXh^JSll 0 3^x-y^-y/{cj;9^*-ri> 

-yi0 4(4*t&»g&£*i&.ri:{4&\-\ *o/s«>. 



U^XHftlWU 0 3A%i$iil>>Ifci3j;0. Sit" 
?-yi 0 4#saj'f4. %mw-yi 0 4tf>ttU# 
ffl. lxy'xh^JRli 0 3<0M* ! -7^K ®4fcJ4 

Stf-Mfc^R, P e w t a x ) 6 i k 

I. . wtw-> i o 4 w^** h-tmm i 

0 3<OW«*«3&«^>*^. Ett"*- y 1 0 4 Sr«A • 

1 0 3£x.y?-y/-f £Ig££WU 
1 0 3fc»Lfc*i?fcJ&V*. 

[0026] airvc. t^*>02 ( j ) 

-03 (m) ^HOilLTffd. -T^*>. 03 (m) 
iZK-tZmfflm 113 (113a, 113b) VUM 

m^nmitmmmt LximL. 02 ( j ) t^-r 
aixg^ if a i t j: 0 3 ra« 1 1 6 <mmi,zffl& 

mt ix. 02 ( j ) -03 (m) izvk-tmmxnzM 
Dmiftozkizx*), arm®.! i6wMistc. mi 
\i2m-?^wm*Bmh (03 (n) > . 
[0027] 03 (o) ~04 (p) (4. %mwm.i 
1 3 3^^77*2 0 2 ^mmt\twMU<nm\- 
mi \ib mmmmm 120a 
tmthtzvxrmx'hh. -t^bh. zmmmi 1 3 

aC^m-M 117b ^JgflM-SfcfttfflV^&SMI 1 0 
1 c fcStfWKx - y f - y^-Tl, ; fc tc i 9 . ^SciEffl 
Sg^Fl 2 0acO^S3Tl 18aSr^-fS (03 
(o) ) . »«S*Ut:4tll3Tl 1 8aS:So 

idt^fflffilSl 1 9a*JWrt-4 (04 (p) ) . ^ 
SftflSl 1 9 a^»dc*ftfctt. 

{4. £JgffiH8U 1 3 a(ffi|#f772 0 2 a^ffi 
cofi^l 117a SrJgjS-f 4fcftfcfflV^A*« 1 0 1 
b *ffl'J- Hi: LT, ¥ffl^^# 

^fflSK 119a ZBfcth Z t ifiX'% h . 
[0028] ^JSH 101c 0««*««43tttlB*±JS 
^•t1-|>ffl^^%^^(4. ^tiaffl^f 120a*5 
in7 (ilnr 118a) t^ffltWR 1 1 9 a#J&£ 

a ^^fflco^-c'^^-t &%&t&mLx. mmm&.<?> 
$\±.tfn®x'%&. ±iz. mmmi 1 3*iwm 

itftfcfflv^AM 10 1c $rx>yf-y/L-C^JS3 

t>. 07^"t¥#frT^M^.2O 1 &Z$mthW& 
WL V : mffrtrf ) CW^-^h^WBJS 

$itTV^^fcH4. ^ffl^l 1 9a(4^-TLt'i^ 

x-mw 
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[0 0 29] <Wc, &JSJ1 1 0 1 bSrX yf-y/JCiO 
(14 ( q ) ) . Iflt:y;^-Uy'xn 1 5 
*9t?9l<r&mgMHRl 1 3afr#4ifc*« 
7*4 (H4 (r) ) . H4 (r)tt, 3 7»K1 16 
<OffiiBfc#2Jirot^*«lLfc#JBi!»Kl 1 3 
aO-Wfc*l/C*J9, £JBK««1 1 3a<0¥»fr* 
7 72 0 2a*gfcffiKfi. V^'-^'XM 1 5#JB 
«$<1TV^. y^-l/y^M 15<±. a- 7 F1 1 

t 0 0 3 0 ] VJ±<DJ.mzX 9 . *M»««fflS|frF 1 2 0 
a#&*371 1 8afcJ:^-t<xS:« d^BQtftJRl 1 9 

[0031] «wt . i 4^2 nmmmx'b 

0.03(0) -04 (q) tftftbOfctHisfcugi 

wwm&mt imtc&mzmzmmmw 1 . m 
tmammzmwzmi-& . 

[0 0 3 2] 05 <o") fcfcWt, gfgJBl 0 1 c(D 

mmizmwmi i9b^mm-t. *mtmi 1 9b 

bafcttlOlcfcWUft-j&ffl'J-FfcLT. ^ea^ 
n%*'ft^X. ¥fflttlSl 1 QbSrJgjSfSit^'C* 

Ml l 9b£#jfr*-4*£tctt, &g&g&frfctf>*¥ffl 
WR1 19b*q»jSSii4J:d. ft^^b (0* 

[0 0 33] 05 (p*) CfcWC. WW 
1 9bSrX-/f-y^vx^i: U. 1 0 1 c £x 
•yf-y/t&ikfciO. &JS371 1 8btJEWf 
6. $811 o i cw#B#ffl«o*a£\ uisory^x 
Tjk^*yym*tiimhz\btfX'%h. tiz. &m 

110 1 bt,X-yf->/L-Cfc<. 

[0034] ate, 05 (q*) tawc, *m&mi 

1 9b£'j7Q-$-£T. £JS371 1 8bi:¥ffl$£§! 
1 1 9 bfrfc£4^8SRfflS?-l 1 9 htftfcth. 
Zem. ¥H$JI1 \9h\ l Z7 7v?x$:mbLXfrh 

taW X 2 0 1 a ( V-f-tf- H : 0*^1* ) 

[ o o 3 5 ] «v*t . ^mrnzx hffrw&ffimvb 
hmmm.commumtz^x , 06£##kltp 



mtimz&mzmizmimzmwi. n imam* 
mzmmmtz. 

[0036] 06fc*>Wt, ¥**f-yr2 0 2bS:#| 

fi\ 04 ( P ) fcrtjftSAWBl 0 1b) £x>yf-y?' 
l/C, AS^ri 18ciML HtffflWl 1 
9 c dfl^iOs ¥3*#*>y7$:2S§£t£ 

^^^^l-^^fflffi^l 2 0c **fS^»S*8 
« 1 1 3 b il b tfX'Z ^UWmm=^ 

1 2 Oc^MMIl SI 1 «0^*BeJBC43 *t &*kap» 

wsmi- 1 2 o am&ffi£bm*mzmmx'h&iz 
as«£tjf» 120b o»flcw6«>afflr* 4 . 

[0037 ] JBtolSfc J: 0*^*ifc#«iaiK l l 
3atJitf 1 1 3M=¥*MH-y7°2 0 2a:fc>J:t/2 0 

2 b 9, ¥»#r^^20 1 ai> 
it/2 0 1 b (07 (a)fcj:tf 
(b) ) . 

[0038]^, nmrnm®? 120a, 120 
b . 120c zBffcthtm ■ mmt* ±.b lt&oj: 

(l)tt*«WWP120a, 120btt,±fct 
X , ^^t-VnM X 2 0 1 a . 2 0 1b SrHJStfcESft 
IS (-?-f-*-K : 0^-tN 1 ) fcJgflK^ixfcSaSKffl^y 

FfcB&iBitias-^jh-ri.. 

( 2 ) fl#«8JBi£P 12 0c(i, ±fc LX , *»*f- 
77202a, 202b<0«ffii:*Rtfiia-ffi?(4:-f 
fc. ^^0. f«*f772 0 2a, 2 0 2b{i. ^JIE 
8«ll3a. 113 beytp&mzmm-l z b #2^ 

[0039] *wm£hmmm<nm*mmm 

c?>2&X'fo&. 

( 1 ) £x7f-y?'L-c£B37&)gj£U ^ea 

( 2 ) l«ffl37W^-;Pf^ts; < , 

[0040] 

[ usual i wt. hjsw: x *)Tnzmmnzfmti 

fiK *%pmzti*z£->XFlt>mfeZti&i><nX'l&% 

[0 04 1 ] mmnmurm 

AS-l. OHSSM120) lOOgt, t'X7i/ 
-yUFMx^i/gail (B*^(»)^RE-4 0 4 
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X7-r y ttmit^JM (») K) 0. 2g&ttl, 

[0042] mmm i ( ^imm^h^m i ) 
sftiwuc 1 5 0ummcr>jmmu (&mm i 

Ola -*JI|«SUja!EFTEC-6 4T) (CK9-f 
7 (MttfiScSAQ-2 0 5 8) £n-/U 

7$*-hU JJfJg«)*Xf7 4;UAfcfflV^T»3C-afll 
U ffiU'^-y i o 4*>#jRfci«Krtf>-> & h 

SrSl/^'Xh^JIl (uyxhftKJIl 03) 

(W.^-yi 04) £»j£U:. &l*A'?-yfi s 
m/m/&*=2 0um/2 0um/l Ovmbl 
fc. (JCt, fflflgftffifg hMAPL) £ 

US? 5*- He J: OiSHA-^-ycoDflia^ffifta^ 

ttgS-(ttM«l 0 5) tm&lt:. 5 0/xmfg 

<7>t*7 (t*710 6) fcUV-YAGU-1f-tJ:0» 

«jJNR«>oS^S,rfcfc«J:Dt*7£ffl?5fl£U IB** 

h (utMf^M o 7 ) i&jsiit:. smmm 
itsn-p b^B^mm ( m^m&mwmm i o 8 > 

ttStt^ffik ^^Sn-Pb^J^ffll 
#$J*$ftfcBiK»li«L 8 0°CT'2 0fi1£*iU 10 
jLtmJS<Oft**IH (gatftUB 10 9) £®j£L£. CI ft 
iWIgtiD, tVl/K7771 (&8JB1 10) £ 

'&hz\tifx'%tz. -u. zrmm orssi i 6) 
t it, 1 2 u mmnmtfmztvfi f r - 5 ts so 

#5*x*=*M»JI§fflK«B* ?4 bME 

LC-4781 ) ffllSfcX-yf-y/l/Cffitt^ 

t-y&WiVY <*SteSi 12) *#j«U 37 
1 (»$8Jf 1 1 1 ) ±a» 

^KO . ffi*£ftE£*>-£ U 1 0 O'COffiST'Mff^ 

7«OMBPfcb*;l^ K 7 •/ T« £i£ff* Lfc - 
fcfr'Wv!. rbXti:0 22 0-CW?aK-Cl)a 

S&Jn£EU\ S8*Xh#, SfcaiBSrJBILT^yKi: 
L , «**Wc J: 0 n 7l«Mffit t'/P F 7 -y 
7J1*«»U:. ifcfc. «fc»2fflS»£ffivvtEEglR 

37®OMfflCt>F7-y7Jf£#2JI«JlL 
[004 3]«WC. ¥***-y7* 7*2 0 



2 a ) J&8ffii:»±R*rM<0«WI 1 1 7 b ) £ 

fcjWfcfcibfcffltvfcEBBfflK (£M 1 0 l c ) SrSS 
#Wfcx y+yy-Tl i i: fc J: 0 . y-hMf^fflSB- ( 
aHWWWff 1 2 0a) Wi37 (M371 18a) 
£^fi£U:, §13714. F-yTfl: 2 0 0/im. #F2> 
f§: 300/zm, K£ : 1 5 0/x m fc&ofc. 
»77MffiWim (Mm 117a) 

tfcfcftfcfflv^EwwK (£ss i o i b ) zwm 

<7) S n - P b Jy^fflj&flg (^EBSK 119a) £Jgj£ 
15) SrflML, ^J^^tftH^fcitWiS: 

s a s n - p b it^H^is^ h & h mwm. < $i 

lUSfiil 13a) Sr#|)^h* ? -C^7t. 
[0044] HMfiaj 2 ( ^leBtSK^S!^ 2 ) 
WtWlfcfcVvt, f#ftf77 (^#f772 0 2 
b ) f|«®«)fi*|-JiSr JBlfttSJtrtfcfiEffl Lfc 1 5 0 m 
mm<7)EMmUC0^. 7 0AmJ?cO«»fflfS (H#^R 

3 e c - v l p ) tsse t . * tifiw-uaatw 1 

[0045] t-rmstm 1 1 Plate lt . -y r 
(^^. y7 "2 02b) immtiiMHmnBftm 

(Mtmi 17b) K % ffl37 (£Ji371 18a) t 
Sn-Pbit B B B ^fflM)i (^BM^l 19a)H« 

nmrnm (mmm? 120a) mal 

[0046] m^x. *m&-yr (^^7/202 
b ) %mmw&tm$:B®.-fhtzMzmm itzmmmm 

(iMio 1 c ) fcB^Wfcx-yf-y^iCfcfcJ: 

0 . J'h^i^fflSg?- (^h^Mfflffii 1 12 0c) (Olin 
7 (^JS371 18c ) fcJftRLfc. ffl37fcL h»7 
g: 60/im, *hAg: 1 OOjurn, : 7 0um 

OS n - P b* B B B ^ffl« (^Ba^l 119c) ZB®. 

1. mmim? wmmmti 20c) mtz. 
zmzx 0 . mmkfc (mwm 1 1 3 b > 5rt#s 

[0047] 

[02] *f6W^tSM9B»tJ:4*JBi»fi«)ffii*" 
^<7>-CT^^-rSrtBHTJ>i. (01O^#) . 
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